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(57)Abstract: 

PURPOSE: To optimize the viscosity of lubricating oil by 
measuring the temperature and pressure of lubricating 
oil, calculating the amount of mixed refrigerant using 
related data between both of them in a storing part and 
mixed refrigerant amount, and heating the lubricating oil 
in a tank when it exceeds a set threshold to reduce the 
amount of mixed refrigerant. 

CONSTITUTION: The temperature and pressure of 
lubricating oil J in a tank 1 is detected by a temperature 
sensor 7 and a pressure sensor 6, and inputted into a 
mixed refrigerant amount calculation part 9. The mixed 
refrigerant amount calculation part 9 calculates the 
amount of mixed refrigerant in the lubricating oil using 
the detected temperature, detected pressure, and 
related data stored in a data storing part 8. The 
calculated amount of refrigerant is inputted into a mixed 
refrigerant amount adjusting part 10, and compared with 
a threshold in a comparing part 10a. A judgment part 10b 
outputs a specified signal to an output part 10c when 

the amount of calculated refrigerant exceeds the threshold. The output part 10c drives an 
electric heater 4 to heat the lubricating oil J and displays on a warning display part AL. Thus 
the amount of mixed refrigerant is adjusted below the threshold while catching it accurately 
therefore, the viscosity of the lubricating oil can be most appropriately. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A temperature detection means to detect the temperature of the lubricating oil for 
compressors (J) stored in the tank (1) (7), A pressure detection means (6) to detect the 
pressure of the above-mentioned lubricating oil (J), and the temperature and the pressure of a 
lubricating oil (J), The data storage section which memorizes beforehand relational data with the 
amount of mixing refrigerants (R) into a lubricating oil (J) (8), The amount operation part of 
mixing refrigerants which calculates the amount of mixing refrigerants (R) based on the relational 
data memorized by the temperature of the detected lubricating oil (J) and the pressure, and the 
list at the data storage means (9), A heating means (4) to heat the lubricating oil (J) in a tank (1) 
is compared with the amount of mixing refrigerants (R) calculated by the amount operation part 
of mixing refrigerants (9) and the threshold (R1) set up beforehand. The adjusting device of the 
lubricating oil for refrigerators characterized by having the amount controller of mixing 
refrigerants (10) which makes the amount of mixing refrigerants (R) below a threshold (R1) by 
outputting a signal to a heating means (4) and heating the lubricating oil (J) in a tank (1) when it 
is over the threshold (R1). 

[Claim 2] The above-mentioned heating means is the adjusting device of the lubricating oil for 
refrigerators according to claim 1 characterized by consisting of an electric heater (4). 
[Claim 3] The above-mentioned heating means is the adjusting device of the lubricating oil for 
refrigerators according to claim 1 characterized by making the regurgitation gas (EG) of a 
compressor into a heat source. 

[Claim 4] A temperature detection means to detect the temperature of the lubricating oil for 
compressors (J) stored in the tank (1) (7), A pressure detection means (6) to detect the 
pressure of the above-mentioned lubricating oil (J), and the temperature and the pressure of a 
lubricating oil (J). The data storage section which memorizes beforehand relational data with the 
amount of mixing refrigerants (R) into a lubricating oil (J) (8), The amount operation part of 
mixing refrigerants which calculates the amount of mixing refrigerants (R) based on the relational 
data memorized by the temperature of the detected lubricating oil (J) and the pressure, and the 
list at the data storage means (9), A reduced pressure means (15) to decompress the lubricating 
oil (J) in a tank (1) is compared with the amount of mixing refrigerants (R) calculated by the 
amount operation part of mixing refrigerants (9) and the threshold (R1) set up beforehand. The 
adjusting device of the lubricating oil for refrigerators characterized by having the amount 
controller of mixing refrigerants (10) which makes the amount of mixing refrigerants (R) below a 
threshold (R1) by outputting a signal to a reduced pressure means (15), and decompressing the 
lubricating oil (J) in a tank (1) when it is over the threshold (R1). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the adjusting device of the lubricating oil for 

refrigerators used for an air conditioning system etc. 

[0002] 

[Description of the Prior Art] There is a turbo refrigerating machine as a refrigerator used for 
the air conditioning system inside a building. This consists of a turbocompressor, a driving motor, 
the heat exchanger (an evaporator, condenser), a gear, a bleeding recovery system, a lubricating 
device, etc. In this, the lubricating device aims at making good the seal effectiveness of the 
lubrication of a moving part, and a compressor term in a compressor, and, for that, the viscosity 
of a lubricating oil needs to manage it the optimal. 

[0003] However, for penetration and this reason, it follows on operation of a refrigerator, and a 
refrigerant is mixed and stirred by the lubricating oil, and it falls to and the temperature of 
a lubricating oil had a bad influence on operation of a compressor, and was reducing the capacity 
of a refrigerator. And when this condition advanced, the protective device worked, operation of a 
refrigerator was suspended and the situation where air-conditioning resulted in impossible was 
caused. Then, in order to maintain the viscosity of a lubricating oil proper, when the amount of 
mixing refrigerants is calculated based on the weight of the lubricating oil in a tank, and the 
volume computed from the oil-level height of the lubricating oil in a tank and this is over default 
value, the adjusting device of the lubricating oil which heats a lubricating oil with a heating means 
and was made to carry out evaporation removal of the refrigerant of requirements is offered 
(refer to JP,2-40466,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned adjusting device, it 
was the effect of dynamic disturbance, such as an inflow of the lubricating oil into a tank, and an 
outflow of the lubricating oil from a tank, and the oil level of the lubricating oil in a tank was not 
able to maintain viscosity of a lubricating oil the optimal, as a result of being unable to detect 
oil-level height with a sufficient precision and being unable to grasp the amount of mixing 
refrigerants with a sufficient precision, since it is confused. 

[0005] Then, the purpose of this invention can solve an above-mentioned technical technical 
problem, can grasp the amount of mixing refrigerants with a sufficient precision, and can realize 
the adjusting device of the lubricating oil for refrigerators which can maintain the viscosity of a 
lubricating oil the optimal. 
[0006] 

[Means for Solving the Problem] The adjusting device of the lubricating oil for refrigerators 
concerning claim 1 for attaining the above-mentioned purpose A temperature detection means 
to detect the temperature of the lubricating oil for compressors stored in the tank, A pressure 
detection means to detect the pressure of the above-mentioned lubricating oil, and the 
temperature and the pressure of a lubricating oil, The data storage section which memorizes 
beforehand relational data with the amount of mixing refrigerants into a lubricating oil. The 
amount operation part of mixing refrigerants which calculates the amount of mixing refrigerants 
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based on the relational daflmiemorized by the temperature of the detiSled lubricating oil and 
the pressure, and the list at the data storage means. A heating means to heat the lubricating oil 
in a tank is compared with the amount of mixing refrigerants calculated by the amount operation 
part of mixing refrigerants and the threshold set up beforehand. When it is over the threshold, it 
is characterized by having the amount controller of mixing refrigerants which makes the amount 
of mixing refrigerants below a threshold by outputting a signal to a heating means and heating 
the lubricating oil in a tank. 

[0007] The above-mentioned heating means may consist of an electric heater. The above- 
mentioned heating means may make the regurgitation gas of a compressor the heat source. The 
adjusting device of the lubricating oil for refrigerators applied to claim 4 in order to attain the 
above-mentioned purpose A temperature detection means to detect the temperature of the 
lubricating oil for compressors stored in the tank, A pressure detection means to detect the 
pressure of the above-mentioned lubricating oil, and the temperature and the pressure of a 
lubricating oil, The data storage section which memorizes beforehand relational data with the 
amount of mixing refrigerants into a lubricating oil, The amount operation part of mixing 
refrigerants which calculates the amount of mixing refrigerants based on the relational data 
memorized by the temperature of the detected lubricating oil and the pressure, and the list at 
the data storage means, A reduced pressure means to decompress the lubricating oil in a tank 
(J) is compared with the amount of mixing refrigerants calculated by the amount operation part 
of mixing refrigerants and the threshold set up beforehand. When it is over the threshold, it is 
characterized by having the amount controller of mixing refrigerants which makes the amount of 
mixing refrigerants below a threshold by outputting a signal to a reduced pressure means and 
decompressing the lubricating oil in a tank. 
[0008] 

[Function] According to the configuration of invention concerning above-mentioned claim 1, the 
temperature and the pressure of a lubricating oil in a tank are detected, and the amount 
operation part of mixing refrigerants calculates the amount of mixing refrigerants based on the 
relational data memorized by the temperature and the pressure which were detected, and the 
data storage section. When the calculated amount of mixing refrigerants is over the threshold set 
up beforehand, by heating the lubricating oil in a tank with a heating means, the amount 
controller of mixing refrigerants evaporates a refrigerant, and makes the amount of mixing 
refrigerants below a threshold. 

[0009] Moreover, since responsibility is good when a heating means consists of an electric 
heater, a lubricating oil can be quickly made into proper viscosity. Furthermore, energy saving 
can be attained when the heating means makes the regurgitation gas of a compressor the heat 
source. According to the configuration of invention concerning claim 4, by decompressing the 
inside of a tank with a reduced pressure means, the amount controller of mixing refrigerants 
evaporates a refrigerant, and makes the amount of mixing refrigerants below a threshold 
[0010] 

[Example] The accompanying drawing which shows an example below explains to a detail. 
Drawing 1 is the outline block diagram of the adjusting device of the lubricating oil for 
refrigerators concerning one example of this invention, and refers to this drawing. In the lower 
part of the tank 1 which held lubrication and the lubricating oil J which carries out a seal, the 
turbocompressor which is not illustrated The pump 3 which feeds a lubricating oil to a 
turbocompressor through a supply line 2, and the electric heater 4 as a heating means which 
heats a lubricating oil J are arranged, and the return line 5 of the lubricating oil J from a 
turbocompressor is connected to the upper part of a tank 1 . The pressure sensor 6 which the 
adjusting device of this lubricating oil for refrigerators is arranged in a tank 1, and detects the 
pressure in a tank 1, The temperature sensor 7 which is arranged in the lubricating oil J in a tank 
1, and detects the temperature of the lubricating oil J in a tank 1. It has the control section C 
which it is arranged [ control section ], and makes the above-mentioned electric heater 4 and 
the exterior of a tank 1 turn an electric heater 4 on and off based on the temperature of the 
detected lubricating oil J. a pressure, etc.. and makes an alarm display perform in the alarm- 
display section AL 
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[001 1] The above-mentionWr control section C is relational data (referto drawing 2 .) with the 
temperature T of a lubricating oil J, and pressure P and amount [ into a lubricating oil J ] of 
mixing refrigerants R (%). in this drawing, a continuous line shows the data of R23 and a broken 
line shows the data of R1 1 — **** — with the data storage section 8 memorized beforehand 
The amount operation part 9 of mixing refrigerants which calculates the amount of mixing 
refrigerants based on the relational data memorized by the temperature T and the pressure P, 
and list of the lubricating oil J detected by the above-mentioned pressure sensor 6 and the 
temperature sensor 7 at the data storage section 8. The amount controller 10 of mixing 
refrigerants adjusted so that the amount R of mixing refrigerants concerned may become less 
than [ threshold R1 ] based on the amount R of mixing refrigerants calculated by this amount 
operation part 9 of mixing refrigerants, Every predetermined time (for example, 2-3 minutes) is 
equipped with the timer 1 1 which operates the amount operation part 9 of mixing refrigerants, 
and the amount controller 10 of mixing refrigerants. 

[0012] The threshold R1 which set up beforehand the amount R of mixing refrigerants which 
calculated the amount controller 10 of mixing refrigerants by the amount operation part 9 of 
mixing refrigerants, or comparator 10a in comparison with R2 (R1> R2), Distinction section 10b 
which emits a predetermined signal when it distinguishes and is over whether the amount R of 
mixing refrigerants is over a threshold R1 or R2, In response to the signal from this distinction 
section 10b, it has output section 10c which outputs the signal which makes an electric heater 4 
heat the lubricating oil J in a tank 1, or the signal which displays "overpenetration" on the 
alarm-display section AL, and stops a compressor. 

[0013] Next, actuation of this control section C is explained based on the flow chart of drawing 
3 . With starting of a turbocompressor, a timer 1 is started (step si) and it waits for progress of 
predetermined time t1 (step s2). This is the meaning which waits to stabilize each quantity of 
state. The temperature T and the pressure P of a lubricating oil J in a tank 1 which were 
detected by the temperature sensor 7 and the pressure sensor 6 after progress of 
predetermined time t1 are inputted (step s3), and the amount operation part 9 of mixing 
refrigerants calculates the amount R of mixing refrigerants based on the relational data 
memorized by these temperature T, a pressure P, and the data storage section 8 (step s4). And 
the amount R of mixing refrigerants is compared with the threshold R1 set up beforehand (step 
s5), and when the amount R of mixing refrigerants is more than threshold R1, a turbocompressor 
is stopped after performing the alarm display of "overpenetration" (step s6) (step s7). Moreover, 
when the amount R of mixing refrigerants is not over the threshold R1 , the amount R of mixing 
refrigerants is compared with the threshold R2 set up beforehand (step s8). When the amount R 
of mixing refrigerants is not over the threshold R2, return and when having exceeded, after 
waiting to it until it turns on an electric heater 4 to the step si after turning off an electric 
heater 4 (step s9), it heats a lubricating oil to it (step slO) and the elapsed time from starting 
becomes it t2 (step si 1), it returns to it at step si. 

[0014] Since the amount R of mixing refrigerants is calculated based on temperature T, a 
pressure P, etc. of a lubricating oil J detectable with a sufficient precision according to this 
example, the accurate amount R of mixing refrigerants is obtained. And since it adjusts grasping 
the amount R of mixing refrigerants with a sufficient precision so that this may become less than 
[ threshold R2 ], the viscosity of a lubricating oil J is maintainable the optimal. Therefore, since a 
compressor is not made to generate poor lubrication and a poor seal and the capacity fall of a 
refrigerator etc. is lost, the dependability of a refrigerator can be raised. 
[0015] Moreover, as a heating means, since the electric heater 4 was used, responsibility can 
improve the refrigerant in a lubricating oil J heating evaporation, it is quick and the viscosity of a 
lubricating oil J can be adjusted. Drawing 4 is the schematic diagram showing other examples of 
this invention, and this example's differing from the example of drawing 1 with reference to this 
drawing is forming the regurgitation gas pipe way 1 2 as a heating means connecting the 
discharge side 10 of Impeller I to a condenser 13 in the condition of having gone via the inside of 
a tank 1, and having been made to carry out heating evaporation of the lubricating oil J in a tank 
1 using the heat of regurgitation gas EG. The regurgitation gas pipe way 12 has heat exchange 
partial 12a in the tank 1. Moreover, the solenoid valve 14 which opens and closes the duct 12 
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le^ction out of the tank 1 in the middle of tne r 



concerned is infixed in the^ction out of the tank 1 in the middle of tne' regurgitation gas pipe 
way 12. When the amount R of mixing refrigerants exceeds a threshold R2. a solenoid valve 14 is 
opened wide, and when heating a lubricating oil J and having not exceeded by regurgitation gas 
EG, it does not heat by closing a solenoid valve 14. Generally, to the temperature of the 
lubricating oil J in a tank 1 being 40-60-degreeC, the temperature of regurgitation gas EG is 
about [ 1 00 degrees ] 0, and can be enough heated by regurgitation gas EG. 
[0016] Since there is [ according to this example ] no external heat input in addition to doing so 
the same operation effectiveness as the example of drawing 1 , there is no decline in refrigerator 
effectiveness, therefore energy saving can be attained. Moreover, since it heats by regurgitation 
gas EG, the load of a condenser 13 can be decreased. In addition, this invention is not limited to 
each above-mentioned example, can be replaced with a heating means, and the reduced 
pressure duct 15 as a reduced pressure means to decompress the inside of a tank 1 can be 
used (refer to drawing 5 ). This reduced pressure duct 15 is opening the suction Impeller I side IS 
for free passage in a tank 1 . Moreover, the solenoid valve 1 6 which opens and closes the 
reduced pressure duct 15 concerned is infixed in the section in the middle of this reduced 
pressure duct 15. In this case, when the amount R of mixing refrigerants calculated by the 
amount operation part 9 of mixing refrigerants is compared with the threshold R2 set up 
beforehand and it is over the threshold R2, by opening a solenoid valve 16 wide and 
decompressing the lubricating oil J in a tank 1, the amount controller 10 of mixing refrigerants 
evaporates a refrigerant, and makes the amount R of mixing refrigerants less than [ threshold 
R1 ]. Also in this example, the same operation effectiveness as the example of drawing 1 is done 
so. 

[0017] In addition, this invention can perform modification various in the range which is not 
limited to each above-mentioned example and does not change the summary of this invention. 
[0018] 

[Effect of the Invention] As mentioned above, according to invention concerning claim 1 , since 
the amount of mixing refrigerants is calculated based on the temperature of a lubricating oil with 
a sufficient detection precision, a pressure, etc., the accurate amount of mixing refrigerants is 
obtained. And since it adjusts grasping the amount of mixing refrigerants with a sufficient 
precision so that this may become below a threshold, the viscosity of a lubricating oil is 
maintainable the optimal. Therefore, since a compressor is not made to generate poor lubrication 
and a poor seal and the capacity fall of a refrigerator etc. is lost, the dependability of a 
refrigerator can be raised. 

[0019] Moreover, since responsibility is good when a heating means consists of an electric 
heater, a lubricating oil can be made into the optimal quick viscosity. Furthermore, energy saving 
can be attained when the heating means makes the regurgitation gas of a compressor the heat 
source. According to invention concerning claim 4, by decompressing the inside of a tank with a 
reduced pressure means, a refrigerant is evaporated, the amount of mixing refrigerants is made 
below into a threshold, and the same effectiveness as invention concerning claim 1 is done so. 
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* NOTICES * 




JPO and NCIPI are not responsible for any '= 
damages caused by the use of this translation. \*;^ 

1. This document has been translated by computer. So the translation may not reflect tKe prigirfal 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the adjusting device of the lubricating oil for 
refrigerators as one example of this invention. 

[Drawing 2] It is drawing showing the relation between the temperature of a lubricating oil, a 
pressure, and the amount of mixing refrigerants to a lubricating oil. 
[Drawing 3] It is the flow chart which shows a control flow. 

[Drawing 4] It is the schematic diagram of the adjusting device of the lubricating oil for 
refrigerators as other examples of this invention. 

[Drawing 5] It is the schematic diagram of the adjusting device of the lubricating oil for 
refrigerators as an example of further others of this invention. 
[Description of Notations] 
1 Tank 

J Lubricating oil 

4 Electric Heater (Heating Means) 

6 Pressure Sensor (Pressure Detection Means) 

7 Temperature Sensor (Temperature Detection Means) 

8 Data Storage Section 

9 The Amount Operation Part of Mixing Refrigerants 

10 The Amount Controller of Mixing Refrigerants 
12 Regurgitation Gas Pipe Way (Heating Means) 

1 5 Reduced Pressure Duct (Reduced Pressure Means) 
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